Oncogenic activation of the tyrosine kinase domain of the human trk proto-oncogene by fusion to a cell adhesion molecule.
To investigate the mechanisms of radiation-induced neoplastic conversion, DNA from X-ray transformed human epidermal keratinocytes (RHEK-1) was used in sequential cycles of NIH3T3 transfection followed by nude mice tumorigenicity assays. NIH3T3-derived transformants retained discrete DNA fragments hybridizing to human alu probes. Four clones were isolated from a cosmid library prepared from one of these transformants (49-7G) using human DNA as the probe. Analyses of DNAs from 49-7G cells and the four cosmid clones with probes for a number of human oncogenes demonstrated that the cloned sequences were related to the trk oncogene. Transfection of NIH3T3 cells with the cosmid DNAs did not result in the appearance of transformed foci when the murine fibroblasts were cultured on plastic. However, foci developed when transfected cells were cultured on plates coated with various extracellular matrix (ECM) components. Neomycin-resistant cosmid-transfected NIH3T3 cells did induce tumors in nude mice, and their tumorigenicity correlated with their level of trk expression. Nucleotide sequence analyses of cDNA clones isolated from a 49-7G library with a human trk probe revealed that the cloned sequences resulted from the fusion between 5' sequences from the human beta-1,4-galactosyltransferase gene, which encodes a membrane protein involved in cell-cell and cell-matrix interactions, and 3' sequences from the human trk proto-oncogene. The 76 kDa protein product of the chimeric gene, designated bgt-trk, has been identified in NIH3T3 cells transfected with cosmid 19/2 or with bgt-trk cDNA expression constructs, and its phosphorylation in tyrosine has been found to increase when the transfected cells were seeded on plates coated with ECM components which also elicited foci formation in NIH3T3 transformation assays. The fusion of the trk tyrosine kinase domain to a cell adhesion molecule may explain the ECM dependence for the expression of the full transforming potential of the resulting oncogene product.